An aerobic, Gram-stain-negative, short rod-shaped, non-spore-forming, cyhalothrin-degrading bacterial strain, XZ2 T , was isolated from the surface water of Hanjiang River in Wuhan, China. Strain XZ2
43.5¡0.6 %. DNA-DNA hybridization data as well as biochemical and physiological characteristics strongly supported the genotypic and phenotypic differentiations between strain XZ2 T and Camelimonas lactis M 2040 T . Therefore, strain XZ2 T represents a novel species of the genus Camelimonas, for which the name Camelimonas fluminis sp. nov. is proposed. The type strain is XZ2 T (5KCTC 42282
At the time of writing, the genus Camelimonas consists of only two species. One species is Camelimonas lactis, which was isolated from milk of camels (Kämpfer et al., 2010) , and the other is Camelimonas abortus, which was isolated from placental tissue of a cow (Kämpfer et al., 2012) . The genus Camelimonas accommodates Gramstain-negative, rod-shaped and non-spore-forming bacteria that have ubiquinone Q-10 as the major respiratory quinone and C 18 : 0 3-OH as the major hydroxylated fatty acid. In this study, we characterized a Camelimonas-like bacterial strain, designated XZ2 T , which was isolated from surface water of the Hanjiang River in Wuhan, China (308 349 25.970 N 1148 149 2.380 E), during the isolation of potential cyhalothrin-degrading micro-organisms. Strain XZ2 T was found to degrade cyhalothrin but not to mineralize it, which was confirmed by ultraviolet scanning and high-performance liquid chromatography analysis. The strain was then characterized using a polyphasic approach, including chemotaxonomic and phenotypic properties, phylogenetic analysis based on 16S rRNA gene sequences and genomic relatedness. On the basis of the results obtained in this study, we propose that strain XZ2
T should be placed in the genus Camelimonas as the type strain of a novel species.
The cyhalothrin-degrading bacterial strain, XZ2
T , was isolated by the enrichment of cultures with minimal salt medium (MSM) (1.0 g NH 4 NO 3 , 1.5 g K 2 HPO 4 , 0.5 g KH 2 PO 4 , 0.2 g MgSO 4 and 1.0 g NaCl per litre distilled water; pH 7.0) supplemented with 30 mg l 21 cyhalothrin and 1 g l 21 glucose (Liu et al., 2014) . The enrichment culture was spread on MSM agar with 5 % (v/v) LuriaBertani (LB) and 30 mg l 21 cyhalothrin, and incubated at 30 8C for 1 week. Colonies grown on the agar were selected and purified for a cyhalothrin-degrading ability assay. Strain XZ2
T was found to completely degrade cyhalothrin to 3-phenoxybenzoic acid at an efficiency of 10 mg (2.5610 7 c.f.u.) 21 d
21
.
The strain grew very well on Brucella agar (10.0 g peptone, 2.0 g yeast extract powder, 10.0 g tryptone, 1.0 g glucose, 5.0 g NaCl, 0.1 g sodium hydrogen sulfite and 15.0 g agar per litre distilled water; pH 7.0). Therefore, strain XZ2 T was cultivated on Brucella agar at 30 8C to investigate morphological and physiological characteristics. Cell morphology and motility were examined using a light microscope (Olympus;61000) equipped with phasecontrast optics and by transmission electron microscopy (H-7650; Hitachi) using cells that had been grown for 48 h at 30 8C on Brucella agar. The Gram staining reaction was performed following the method described by Beveridge et al. (2007) . The physiological properties of strain XZ2
T were determined using previously described tests. Catalase activity was determined by assessing bubble production in 3.0 % (w/v) H 2 O 2 (Zhang et al., 2012) . Oxidase activity was tested using oxidase reagent (bioMérieux) according to the instructions of the manufacturer. Other enzymic activities and utilization of different carbohydrates were determined by using the API 20NE and API 20E identification systems (bioMérieux), API ZYM kits (bioMérieux), and the Biolog GN2 system. All physiological and biochemical tests on strain XZ2
T were performed in parallel with the reference strain Camelimonas lactis M 2040 T , which was obtained from Culture Collection, University of Göteborg (CCUG). Tolerance of NaCl was tested in modified Brucella liquid medium containing 0, 0.5, 1, 1.5, 2, 2.5, 3, 4 and 5 % (w/v) NaCl. The pH range for growth was assessed in Brucella liquid medium adjusted to desired pH (pH 4.0-10.0 at intervals of 0.5 pH unit) with HCl and NaOH. The temperature range for growth was also determined by testing growth at 4, 10, 20, 25, 28, 30, 37 and 42 8C. Antibiotic susceptibility was examined by placing different antibiotic discs on Brucella agar. The antibiotic discs (Oxoid) contained (mg per disc): ampicillin (10), rifampicin (5), streptomycin (10), kanamycin (30), gentamicin (10), tetracycline (30), chloramphenicol (30), erythromycin (15), polymyxin (30) or spectinomycin (100).
For quinone, polar lipid, polyamine and cellular fatty acid analyses, cells were grown on Brucella medium at 30 8C. Respiratory quinones and polar lipids were extracted as described by Tindall (1990 a, b) and Tindall et al. (2007) , respectively. Respiratory quinones were analysed by HPLC. For polar lipid and cellular fatty acid analyses, strain XZ2
T and Camelimonas lactis M 2040 T were grown in flasks containing Brucella medium on a rotary shaker (160 r.p.m.) at 30 8C for 48 h and analysed in parallel by the Identification Service of the Leibniz-Institut Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ; Braunschweig, Germany). Polar lipid analyses were carried out using two-dimensional TLC, and cellular fatty acid analyses were performed by using the Sherlock Microbial Identification System (MIDI) as described by Miller (1982) and Kuykendall et al. (1988) . Polyamines of strain XZ2
T and Camelimonas lactis M 2040 T were analysed according to the method described by Dadáková et al. (2009) . The DNA G+C content of strain XZ2
T was determined by reverse-phase HPLC according to Mesbah et al. (1989) .
For the phylogenetic analysis of strain XZ2 T , genomic DNA was extracted and purified according to standard procedures (Tel-Zur et al., 1999) , and the almostcomplete 16S rRNA gene sequence was obtained by PCR amplification using the universal primers, 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGTTCCTTGTTACGACTT-39) (Lane, 1991) . The 16S rRNA gene sequence was determined using an automated sequencer (model 3730; Applied Biosystems) and was compared to known sequences found in the GenBank database using the BLAST program of the National Center for Biotechnology Information (http://blast.ncbi.nlm.nih. gov/Blast.cgi) and also identified in EzTaxon server 2.1 (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The 16S rRNA gene sequence alignment was performed using CLUSTAL X software (Thompson et al., 1997) . A phylogenetic tree was generated based on the neighbour-joining method with Kimura's two-parameter calculation model in the MEGA software package version 5.0 (Tamura et al., 2011) . The distances were calculated using Kimura's two-parameter distance model. DNA-DNA hybridization was determined using photobiotin-labelled probes in microplate wells, as described by Ezaki et al. (1989) and He et al. (2005) . Hybridization was performed using five replications for each sample; the highest and lowest values obtained for each sample were excluded and the means of the remaining three values are quoted as DNA-DNA relatedness values. Reciprocal experiments were also performed.
An almost-complete 16S rRNA gene sequence of strain XZ2 T consisting of 1450 bp was obtained. The phylogenetic tree shows that strain XZ2
T clusters within the genus Camelimonas (Fig. 1) Wayne et al. (1987) for assigning strains to different genomic species.
Strain XZ2 T was Gram-stain-negative, non-spore-forming and short rod-shaped, approximately 1.1 mm long and 0.7 mm wide (Fig. S1 , available in the online Supplementary Material), when cultured on Brucella agar at 30 8C for 48 h. Strain XZ2
T grew better on Brucella agar than on LB, R2A and TSA agars. Colonies on Brucella agar were smooth, pale and circular after incubation for 48 h at 30 8C. The optimal temperature for growth of strain XZ2
T was 30 8C, although growth was observed at 20-37 8C. Growth occurred at pH 6.0-8.0, with optimum growth at pH 6.0. Strain XZ2
T grew in the NaCl concentration range of 0-2.5 % (w/v), with optimum growth in the absence of NaCl. Strain XZ2
T could degrade cyhalothrin while Camelimonas lactis M 2040 T could not. Based on API 20NE, API 20E and API ZYM tests and the Biolog GN2 system analysis, strain XZ2
T could not utilize a-D-glucose, methyl pyruvate, citric acid, c-hydroxybutyric acid, a-ketobutyric acid, a-ketoglutaric acid, L-alanine, L-alanyl glycine, L-asparagine, L-aspartic acid, L-glutamic acid, glycyl L-glutamic acid, glycerol, succinamic acid, adipic acid or trisodium citrate. Cells of strain XZ2 T were positive for fermentation of glucose and sucrose.
The different biochemical characteristics between strain XZ2 T and closely related type strain Camelimonas lactis M 2040 T are summarized in Table 1 .
The major cellular fatty acids of strain XZ2 T were C 19 : 0 cyclo v8c (63.1 %), C 16 : 0 (15.0 %), and C 18 : 1 v7c/ C 18 : 1 v6c (summed feature 8; 8.9 %), which was very similar to that of Camelimonas lactis M 2040 T analysed in parallel under the same cultivation conditions (Table 2 ). C 18 : 0 3-OH was detected as the major hydroxylated fatty, which affiliated strain XZ2 T to the genus Camelimonas (Kämpfer et al., 2010). However, differences in fatty acid profiles were also found between these two strains ( Table  2 ). The major respiratory quinone detected in strain XZ2
T was ubiquinone Q-10. The polar lipid profile included the major compounds phosphatidylcholine and diphosphatidylglycerol, and moderate amounts of phosphatidylethanolamine, phosphatidylglycerol and two unidentified aminolipids, which is similar to the profile of Camelimonas lactis M 2040 T (Fig. 2) . Spermidine was the major polyamine, and small amounts of putrescine and spermine were also detected. The quinone system,
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Microvirga aerilata 5420S-16 T (GQ421849) T by failing to utilize many carbohydrates including a-D-glucose, methyl pyruvate, citric acid, c-hydroxybutyric acid, glycerol, L-aspartic acid, trisodium citrate and succinamic acid. Furthermore, differences in fatty acids are also found between strain XZ2
T and Camelimonas lactis M 2040 T (Table 2) . For example, a small amount of hydroxylated fatty acid C 18 : 1 2-OH was detected in strain XZ2 T (1.4 %), while no C 18 : 1 2-OH was detected in Camelimonas lactis M 2040
T . In addition, the amount of C 18 : 1 v7c and/or C 18 : 1 v6c (summed feature 8) in Camelimonas lactis M 2040 T (38.7 %) was significantly larger than that in strain XZ T (8.9 %). Therefore, on the basis of this taxonomic study using a polyphasic approach, we consider strain XZ2 T to merit classification as representing a novel species of the genus Camelimonas, for which we propose the name Camelimonas fluminis sp. nov.
Description of Camelimonas fluminis sp. nov.
Camelimonas fluminis (flu9mi.nis. L. neut. gen. n. fluminis of a river).
Cells are Gram-stain-negative, non-spore-forming, nonmotile and short rod-shaped (approx. 1.1 mm long and 0.7 mm wide). Good growth occurs on Brucella agar and better than on LB, R2A and TSA agars. Colonies are smooth, pale, and circular after incubation for 48 h at 30 uC on Brucella agar. The optimal temperature and pH for growth are 30 uC and pH 6.0. Cells grow in the NaCl concentration range of 0-2.5 %, with optimum growth in the absence of NaCl. Cells are positive for catalase, oxidase, Voges-Proskauer (acetoin) reaction, urease production and fermentation of glucose, sucrose and melibiose, but negative for production of H 2 S, indole, b-glucosidase and gelatinase, and nitrate reduction. Utilizes the following carbon sources: Tweens 40 and 80, monomethyl succinate, b-hydroxybutyric acid, propionic acid, sebacic acid, succinic 
L-phenylalanine, D-alanine, cellobiose and D-fructose. Positive result in tests for activities of alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine aminopeptidase, valine aminopeptidase, and acid phosphatase; weakly positive result for lipase (C14), cystine aminopeptidase, trypsin and naphthol-AS-Bl-phosphoamidase activities; but negative result for a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase activities. Susceptible to ampicillin, rifampicin, streptomycin, kanamycin, tetracycline and chloramphenicol, but resistant to gentamicin, erythromycin, polymyxin and spectinomycin. Spermidine is the major polyamine, and small amounts of putrescine and spermine are also detected. The quinone system is ubiquinone Q-10. The major cellular fatty acids are C 19 : 0 cyclo v8c, C 16 : 0 and C 18 : 1 v7c/C 18 : 1 v6c. The polar lipid profile includes the major compounds phosphatidylcholine and diphosphatidylglycerol, and moderate amounts of phosphatidylethanolamine, phosphatidylglycerol and two unidentified aminolipids.
The type strain, XZ2 T (5KCTC 42282 T 5ACCC 19738 T ), was isolated from the surface water of Hanjiang River in Wuhan, China. The DNA G+C content of the type strain is 64.1 mol%. 
